Spectrophotometric assay of the flavin-containing monooxygenase and changes in its activity in female mouse liver with nutritional and diurnal conditions.
A highly sensitive spectrophotometric assay was developed for measuring flavin-containing monooxygenase activity using methimazole (N-methyl-2-mercaptoimidazole) as the substrate. With the procedure described, flavin-containing monooxygenase activity can be accurately measured in whole cell homogenates without interference due to NADPH oxidase activities. The effects of detergents and octylamine on female mouse liver flavin-containing monooxygenase activity were characterized for whole homogenates and microsomes prepared under conditions which tend to cause or minimize microsomal aggregation. A small activation was observed with 0.2% (v/v) Emulgen 913 with nonaggregated microsomes; higher levels of detergents gave maximal activity with aggregated microsomes. Variations in the activity of the female mouse liver enzyme with nutritional state and time of day were evaluated. Higher specific activities were observed in homogenates and microsomes of livers from fed animals than from livers of 24-h starved animals, and higher specific activities were present in samples from livers of animals sacrificed in late afternoon than in the early morning. In the period where activity increased in fed animals (i.e., the AM to PM transition), a portion of flavin-containing monooxygenase was more resistant to thermal inactivation. Other properties are described which suggest structural differences for at least a portion of the flavin-containing monooxygenase. The possibility that these differences may be related to turnover of the flavin-containing monooxygenase is discussed.